Focal adhesion kinase activation is required for TNF-α-induced production of matrix metalloproteinase-2 and proinflammatory cytokines in cultured human periodontal ligament fibroblasts.
Since focal adhesion kinase (FAK) was proposed as a mediator of the inflammatory response, we have investigated the role of this molecule in the release of inflammatory cytokines by cultured human periodontal ligament fibroblasts (HPDLFs), cells that are thought to be important in the patient's response to periodontal infection. Human periodontal ligament fibroblasts were stimulated by tumor necrosis factor alpha (TNF-α) and its effects on interleukin (IL)-6 and IL-8 release were measured by ELISA. Expression of matrix metalloproteinase 2 (MMP-2) protein was analysed by western blotting. The levels of IL6, IL8, and MMP2 mRNA were evaluated by real-time PCR. Tumor necrosis factor alpha dose-dependently induced the phosphorylation of FAK, whereas small interfering FAK (siFAK) inhibited TNF-α-induced FAK phosphorylation. Tumor necrosis factor alpha also stimulated the production of IL-6, IL-8, and MMP-2 in a dose-dependent manner. Knockdown of FAK significantly suppressed TNF-α-induced expression of IL6 and IL8 mRNA and release of IL-6 and IL-8 protein in HPDLFs. Similarly, MMP-2 down-regulation was significantly prevented by siFAK. Our results strongly suggest that knockdown of FAK can decrease the production of TNF-α-induced IL-6, IL-8, and MMP-2 in HPDLFs. These effects may help in understanding the mechanisms that control expression of inflammatory cytokines in the pathogenesis of periodontitis.